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Small Wind Turbines May Change the Future
of Energy in Developing Countries
by Robert Foster*

A

s alternative energy sources gain prevalence in energy
markets worldwide,1 small wind turbines have emerged
as a viable alternative to their larger and more expensive counterparts. While most attention has been drawn to their
domestic application in developed countries, and various low
cost commercial turbines are available to consumers for several
thousand dollars, they also offer great promise in electrification
of developing countries.2 However, because of the technological nature of small wind turbines, as well as the socio-political
characteristics of the regions in which their use is most applicable, special care must be taken
while developing policies to
encourage investment as well as
during implementation of construction plans. If these factors
are carefully considered, small
wind turbines may prove to be
an environmentally conscious
option for the electrification of
developing countries.
Small wind turbines differ from large turbines in many
important ways, demonstrating
their greater versatility. While
large turbines require mature
power grids, small turbines
have application both on and off
existing power grids, as a result
of their size and low energy output.3 Their off grid application avoids the heavy cost of expanding transmission lines to rural regions of developing countries.4
Additionally, small turbines operate on lower wind speeds than
large turbines, giving them more placement options.5 Experts
also indicate that small turbines, if placed correctly in suitable
locations, generate more energy per dollar than other common
alternative energy sources such as photovoltaics.6
There are three overlapping phases in which introduction
of small wind turbines must be carefully considered: investment, planning, and implementation. To encourage investment,
successful policy initiatives in developed countries may offer
effective models for developing countries. In developed countries, investment in small wind turbines usually originates at
the individual household level.7 Here, feed in tariffs (“FITs”),
which compensate individuals per kilowatt-hour of electricity
generated,8 offer an effective method to encourage investment.9

While there are numerous FIT models,10 those of Germany and
Spain, where individuals may be compensated at rates as much
as four times the rate paid to commercial power sources, have
been highly successful in encouraging installation of small-scale
renewable energy systems.11 With success and popularity, however, also comes an element of risk. Developing countries must
be mindful that if too many individuals opt into FIT programs,
operating costs could rise sharply as governmental compensation
obligations grow.12 Notwithstanding this risk, FIT programs are
the most promising way to encourage investment in alternative
energy sources in developing
countries. Any nation seriously
considering widespread implementation of a renewable energy
scheme should also consider
exemption of import tariffs on
equipment.13 Such an exemption
will lower startup costs and further encourage investment.
Rural regions of developing
countries, without established
power grids, face additional
investment considerations. As
absence of electricity often indicates lower levels of affluence,
capital will be less available
than in regions with established
power grids.14 While FITs may
provide some encouragement
for investment, the availability of credit in these regions will be
crucial for the viability of any small wind project.15 Sources of
credit include international financial institutions and countries’
development agencies, such as that of France (L’Agence Française de Développement), which extends environmental credit
lines to local banks in developing African countries.16 NGO subsidies are also a source of credit; however, their funding must be
carefully designed to create conditions under which they will no
longer be needed in order to ensure ultimate market sustainability for renewable energy.17
To break even, small wind projects require approximately
ten to twenty years before the initial cost can be recovered.18 If
connection to an outside established grid is likely, and in-place
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FIT payments are not high enough, then a project’s economic
feasibility could potentially be undermined by a sudden influx of
cheaper electricity. Under this scenario, individual, community,
and institutional investors would never recover their construction
and maintenance costs, as the market rate for electricity would
now be too low.19 For this reason, it is imperative that investment
in small wind turbines be incentivized in regions of developing
countries where connection to an established grid is not expected
during the ten to twenty year cost-recovery period.
Once a developing country has created investment incentives,
planning and implementation are the next steps for successful
introduction of small wind turbines. According to the Center of
Excellence for Renewable Energy, there are six critical factors at
this stage of development: management, local training capacity,
technical support, viability of the energy source, ownership, and
political interference.20 Dealing with these issues firsthand, Practical Action, an international charity based out of the UK whose goal
is to combat poverty through the use of technology, has introduced
small wind turbines to isolated villages in Sri Lanka and Peru.21
Before choosing project locations, Practical Action assessed the
demand for electricity, paying close attention to use patterns.22
Ultimately, the distinguishing factor that made wind power in

Sri Lanka more feasible than Peru was the existing demand for
electricity.23 However, to forecast energy demand purely based on
current energy demand would be shortsighted; potential demand
should be comparably weighted.24 In making such determinations,
relevant factors include population size, level of infrastructure,
and number of viable financial institutions.25
Investment in human capital is the final and perhaps most
critical aspect in implementing any small wind project.26 The
construction, operation, and maintenance of small wind turbines require a high degree of technical understanding.27 For
implementation to be successful, the local population must have
proper training and knowledge.28 Community involvement is
pivotal, as without a sense of ownership, local populations will
have no sense of commitment to their small wind turbines and
these turbines could easily fall into disrepair.29
Community involvement, in addition to investment incentives, comprehensive planning, and adequate technical training,
is just one critical factor that determines the ultimate success of
any small wind turbine project. If these factors are carefully considered, small wind turbines offer promise towards electrification of developing nations in a way that is both environmentally
conscious and sustainable.
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